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(54) CONTROL SYSTEM OF VEHICLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a vehicular 
control system that clears severer emission 
regulation and permits an operation with appreciable 
fuel economy. 

SOLUTION: The control system for a vehicle where 
an output side of an internal combustion engine with 
a controllable engine load is connected with a 
continuously variable transmission capable of 
controlling output speed of the internal combustion 
engine comprises an exhaust purifying means 
disposed in an exhaust system for the internal 
combustion engine to purify exhaust and consume 
fuel for the exhaust purification, an optimal operating 
point computing means for computing as an optimal 

operating point an operating point with a minimal total fuel consumption where a fuel 
quantity consumed by the exhaust purifying catalyst is added to a fuel quantity consumed 
by the internal combustion engine for requested output, and an operation controlling 
means for controlling the engine load of the internal combustion engine and controlling the 
transmission ratio of the continuously variable transmission so that the operating state of 
the internal combustion engine becomes an operating state at the optimal operating point. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the control unit of the car with which the nonstep variable speed gear which can control 
said internal combustion engine's output rotational frequency was connected with a controllable 
internal combustion engine's output side in the engine load An exhaust air purification means to 
consume a fuel for purification of exhaust air while purifying the exhaust air arranged at said internal 
combustion engine's exhaust system, An optimal operating-point calculation means to ask for the 
operating point when the total fuel consumption which added the fuel quantity which said exhaust air 
purification catalyst consumes to the fuel quantity which said internal combustion engine consumes 
in order to perform the output demanded serves as the minimum as an optimal operating point, The 
control unit of the car characterized by having the operation control means which controls the 
change gear ratio of said nonstep variable speed gear while controlling said internal combustion 
engine's engine load so that said internal combustion engine's operational status turns into 
operational status in said optimal operating point. 

[Claim 2] said optimal operating-point calculation means ~ said internal combustion engine's 
exhaust-gas temperature — responding — said optimal operating point — said total fuel consumption - 
- the minimum — the control unit of the car according to claim 1 characterized by changing at an 
operating point and including an operating-point modification means to set it as the operating point 
by the side of the operating point by the side of a heavy load and a low rotational frequency or low 
loading, and a high rotational frequency to the operating point when said total fuel consumption 
serves as the minimum. 

[Claim 3] In the control unit of the car with which the nonstep variable speed gear which can control 
said internal combustion engine's output rotational frequency was connected with a controllable 
internal combustion engine's output side in the engine load While purifying the exhaust air arranged 
at said internal combustion engine's exhaust system, when an exhaust air purification means to 
consume a fuel for purification of exhaust air, and said exhaust air purification means are not 
functioning effectively When output the torque corresponding to a demand, and priority is given 
over fuel consumption, operational status with few amounts of pollutants under exhaust air is 
directed to said internal combustion engine and said exhaust air purification means is functioning 
effectively The control unit of the car characterized by having an operational status directions means 
to give priority over the amount of the pollutant which outputs the torque corresponding to a demand 
and an internal combustion engine discharges, and to direct operational status with little fuel 
consumption to said internal combustion engine. 

[Claim 4] When said exhaust air purification means is not functioning effectively, said operational 
status directions means A ratio with the change rate of a pollutant makes the point on the line which 
connected the equal operating point a target operating point during the change rate of the fuel 
consumption in a direction and exhaust air which meet output lines, such as said internal combustion 
engine, and when said exhaust air purification means is functioning effectively The operating point 
set as the fuel quantity which said internal combustion engine consumes in order to perform the 
output demanded based on the operating point when the total fuel consumption adding the fuel 
quantity consumed with said exhaust air purification means serves as the minimum is made into a 
target operating point. The control unit of the car according to claim 3 characterized by including a 
means to direct said internal combustion engine's operational status. 
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[Claim 5] The nonstep variable speed gear which can control said internal combustion engine's 
output rotational frequency is connected with a controllable internal combustion engine's output side 
in an engine load. In the control unit of the car which controls said internal combustion engine's 
output rotational frequency by said nonstep variable speed gear so that said internal combustion 
engine's operating point is set and an internal combustion engine is operated in the operating point at 
said engine load and output rotational frequency The ratio of the change rate of the fuel consumption 
at the time of keeping said internal combustion engine's output constant, and changing operational 
status and the change rate of the yield of the predetermined pollutant under exhaust air A target 
operating-point setting means to set up the operating point which becomes equal about two or more 
outputs of said internal combustion engine as a target operating point, The control unit of the car 
characterized by having an operation directions means to output operation directions so that said 
internal combustion engine's operational status may turn into operational status in said target 
operating point about the output demanded. 

[Claim 6] The nonstep variable speed gear which can control said internal combustion engine's 
output rotational frequency is connected with a controllable internal combustion engine's output side 
in an engine load. In the control unit of the car which controls said internal combustion engine's 
output rotational frequency by said nonstep variable speed gear so that said internal combustion 
engine's operating point is set and an internal combustion engine is operated in the operating point at 
said engine load and output rotational frequency Said internal combustion engine's output state in the 
state of the low-power output which becomes below the reference value that the yield of a 
predetermined pollutant defined beforehand A target operating-point setting means to set up the 
operating point of said internal combustion engine with which the amount of the predetermined 
pollutant under said exhaust air becomes almost fixed for every output as said target operating point, 
The control unit of the car characterized by having an operation directions means to output operation 
directions so that said internal combustion engine's operational status may turn into operational 
status in said target operating point about the output demanded. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the control unit which controls an internal 
combustion engine's output to reduce the amount of the pollutant under exhaust air, without 
worsening especially fuel consumption about the control unit of the car equipped with the drive 
which connected the nonstep variable speed gear with the output side of internal combustion 
engines, such as a diesel power plant. 
[0002] 

[Description of the Prior Art] Although exhaust air arises unescapable since internal combustion 
engines, such as a diesel power plant, bum a fuel and power is outputted, defecating the exhaust air 
produced from an internal combustion engine as much as possible from viewpoints, such as 
maintenance of earth environment, is called for. Examples of the pollutant contained in an internal 
combustion engine's exhaust air are nitrogen oxides (NOx), and reducing the discharge is called for. 
[0003] NOx It is easy to be generated in the case of a value (16-17) with it. [ near / it is larger than 
theoretical air fuel ratio (14.5), the rate, i.e., the air-fuel ratio, of air and a fuel of the gaseous mixture 
in which the combustion conditions of a fuel are elevated temperatures comparatively, and it is easy 
to produce them in the case of an oxidizing atmosphere, therefore they bum with an internal 
combustion engine, and / theoretical air fuel ratio ] Therefore, NOx Although what is necessary is 
just to make an air- fuel ratio small or larger than this value in order to reduce a discharge, if an air- 
fuel ratio is reduced, since the amount of supply of a fuel will increase, fuel consumption will get 
worse. Moreover, if it enlarges, it will be alike to that extent, and will become combustion instability 
more, and fuel consumption will get worse. Thus, a fuel consumption property and NOx If a 
discharge property has an opposite relation and raises one property, the property of another side will 
get worse. 

[0004] Then, by connecting a nonstep variable speed gear with an internal combustion engine's 
output side conventionally, it notes that an internal combustion engine's rotational frequency is 
controllable to arbitration to some extent, and they are a fuel consumption property and NOx. To 
reconcile a discharge property is tried. The example is indicated by JP,4-255541,A. The equipment 
indicated by this official report is a fuel-consumption property and NOx about each of the 
operational status which made the air-fuel ratio more rich than theoretical air fuel ratio or it, and the 
Lean operational status which made the air-fuel ratio larger than theoretical air fuel ratio. They are a 
fuel-consumption property and NOx about the operational status which searches for the discharge 
property and obtains the output based on a run state, the amount of demand drives, etc. A discharge 
property is evaluated, and it is constituted so that the operational status with which both property of 
these is compatible may be chosen. 
[0005] 

[Problem(s) to be Solved by the Invention] Any of Lean operation and theoretical-air-fuel-ratio 
operation (SUTOIKI operation) are specific fuel consumption and NOx on the output line 
[ according to the control unit indicated by the above-mentioned official report ] according to an 
actual output etc. It can evaluate whether an emission rate is reconciled better and the good 
operational status of evaluation can be chosen. However, with such a configuration, although the 
basis which chooses either of Lean operation on ******** and SUTOIKI operation is given, the 
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optimal operational status is not determined. That is, when it has the property that the discharge of 
specific fuel consumption and nitrogen oxides changes to an engine speed and an engine torque, the 
optimal operating point which carries out the minimum of both specific fuel consumption and the 
nitrogen oxide emissions is determined, and a practical demand cannot necessarily be filled. 
[0006] moreover — recently — NOx etc. — it is becoming difficult for changing operational status or 
a combustion condition to clear the newest effluent control as it is in the inclination for the effluent 
control of an environmental pollutant to become still severer and is indicated by the official report 
mentioned above. Such severe NOx Since effluent control is suited, they are a fuel consumption 
property and NOx. While controlling the operational status of a car to reconcile a discharge property, 
to use a catalyst and to purify an internal combustion engine's exhaust air is tried. 
[0007] As the catalyst, it is NOx. The occlusion reduction type catalyst is known. This catalyst is 
NOx in the exhaust gas which the internal combustion engine was operated in the state of Lean with 
a large air- fuel ratio, and was produced. It absorbs as nitrate nitrogen, and the nitrate nitrogen which 
is carrying out occlusion is returned and it is made to be in the condition in which that absorbed 
amount increased to the amount defined beforehand, and to emit as nitrogen gas by making the 
reaction ambient atmosphere in a catalyst into reducing atmosphere. Moreover, since the oxygen 
(active oxygen) of a nascent state arises in that case, the soot adhering to a catalyst can be oxidized. 
[0008] It is NOx when using this kind of catalyst. To some extent, when the amount of occlusion 
increases, it needs to make an ambient atmosphere reducing atmosphere temporarily. Although the 
method of increasing the amount of supply of the fuel to the approach and internal combustion 
engine which supply while exhausting reducing agents, such as a fuel and ammonia, as control made 
into reducing atmosphere, and reducing an air-fuel ratio etc. is learned, since it is not desirable that 
unreacted ammonia is discharged from a car, a fuel is usually used as a reducing agent. Therefore, 
NOx mentioned above NOx which carried out occlusion when an occlusion reduction type catalyst 
was used A fuel will be consumed in.order to return and emit. 

[0009] Thus, NOx The fuel burned with an internal combustion engine when an occlusion reduction 
type catalyst is used, and NOx Although the fuel for purification will be consumed, since only 
control only in consideration of the former fuel consumption was performed, by the former, there 
was room to improve further in that improvement in fuel consumption is aimed at. Moreover, 
although the equipment indicated by the above-mentioned official report gives the basis which 
chooses either of Lean operation Q n ********, and SUTOIKI operation NOx etc. — NOx mentioned 
above since it had not become what determines the optimal operational status also in consideration 
of the amount of the fuel consumed in order to remove the pollutant under exhaust air When an 
occlusion reduction type catalyst was used, fuel consumption may not necessarily have become the 
optimal. 

[0010] This invention aims at offering the control unit which can reduce the amount of the pollutant 
under exhaust air, without being made paying attention to the above-mentioned technical technical 
problem, and worsening fuel consumption. 
[0011] 

[Means for Solving the Problem and its Function] This invention is a control unit characterized by to 
constitute so that an internal combustion engine may be operated in the operating point when the 
amount which totaled the amount of the fuel consumed for transit of a car and the amount of the fuel 
consumed for exhaust air purification is grasped as fuel consumption at, and that so-called total fuel 
consumption and so-called amount of the pollutant under exhaust air serve as the minimum, in order 
to attain the above-mentioned purpose. Moreover, other descriptions of this invention are that it 
constituted so that an internal combustion engine might be operated in the operating point when both 
fuel consumption and the amount of the pollutant generated with an internal combustion engine 
serve as the minimum on output lines, such as an internal combustion engine. 
[0012] In the control unit of the car with which the nonstep variable speed gear which, as for 
invention of claim 1, can control said internal combustion engine's output rotational frequency for an 
engine load to a controllable internal combustion engine's output side was more specifically 
connected An exhaust air purification means to consume a fuel for purification of exhaust air while 
purifying the exhaust air arranged at said internal combustion engine's exhaust system, An optimal 
operating-point calculation means to ask for the operating point when the total fuel consumption 
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which added the fiiel quantity which said exhaust air purification catalyst consumes to the fuel 
quantity which said internal combustion engine consumes in order to perform the output demanded 
serves as the minimum as an optimal operating point, While controlling said internal combustion 
engines engine load so that said internal combustion engine's operational status turns into 
operational status in said optimal operating point, it is the control unit characterized by having the 
operation control means which controls the change gear ratio of said nonstep variable speed gear. 
[0013] Therefore, in invention of claim 1, while a fuel bums by driving an internal combustion 
engine, in case an exhaust air purification means purifies exhaust air, a fuel is consumed. The 
consumption of the fuel with which combustion with these internal combustion engines and 
consumption with an exhaust air purification means were doubled is total fuel consumption, and the 
operating point of the internal combustion engine with which the total fuel consumption 
accompanying performing the output demanded serves as the minimum is called for. For example, 
the operating point when the total fuel consumption adding the fuel consumption which making it 
fall to a regulation value takes the fuel consumption at the time of operating said internal combustion 
engine between predetermined time and the predetermined pollutant under exhaust air discharged 
between the predetermined time serves as the minimum to the output demanded with a 
predetermined output is called for. 

[0014] And the output rotational frequency of the internal combustion engine by changing an 
internal combustion engine's controlled variable and nonstep variable speed gears, such as the fuel 
amount of supply or an inhalation air content, is controlled to become operation in the operating 
point. Consequently, since exhaust air is purified by the exhaust air purification means, the 
regulation value about severer exhaust air can be cleared, and aggravation of fuel consumption can 
be prevented to coincidence. 

[0015] moreover, said optimal operating-point calculation means [ in / in invention of claim 2 / claim 
1 ] — said internal combustion engine's exhaust-gas temperature — responding — said optimal 
operating point — said total fuel consumption — the minimum — it is the control unit characterized by 
changing at an operating point and including an operating-point modification means to set it as the 
operating point by the side of the operating point by the side of a heavy load and a low rotational 
frequency or low loading, and a high rotational frequency to the operating point when said total fuel 
consumption serves as the minimum. 

[0016] Therefore, in invention of claim 2, the operating point changed into the heavy load and low 
rotational frequency, or low loading and quantity rotational frequency side as an internal combustion 
engine's operating point to the operating point when said total fUel consumption serves as the 
minimum is chosen according to the temperature of exhaust air. For example, when an exhaust-gas 
temperature is low, the operating point by the side of a heavy load and a low rotational frequency 
can be chosen, and an internal combustion engine's controlled variable and the change gear ratio of a 
nonstep variable speed gear are controlled to be in the operational status in the operating point. 
Consequently, the catalyst floor temperature of an exhaust air purification means becomes high, and 
the activity of an exhaust air purification means is maintained, or the activity can be promoted. 
Moreover, especially in a diesel power plant, since it becomes operation in the condition that an 
excess air factor is low, the effectiveness of raising an exhaust-gas temperature becomes high. 
[0017] With this, when an exhaust-gas temperature is low on the contrary, the operating point by the 
side of low loading and a quantity rotational frequency can be chosen, and an internal combustion 
engine's controlled variable and the change gear ratio of a nonstep variable speed gear are controlled 
to be in the operational status in the operating point. Consequently, operation to which the amount of 
the specific pollutant under exhaust air was reduced is attained. 

[0018] Furthermore, invention of claim 3 is set to the control unit of the car with which the nonstep 
variable speed gear which can control said internal combustion engine's output rotational frequency 
for an engine load to a controllable internal combustion engine's output side was connected. While 
purifying the exhaust air arranged at said internal combustion engine's exhaust system, when an 
exhaust air purification means to consume a fuel for purification of exhaust air, and said exhaust air 
purification means are not functioning effectively When output the torque corresponding to a 
demand, and priority is given over fuel consumption, operational status with few amounts of 
pollutants under exhaust air is directed to said internal combustion engine and said exhaust air 
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purification means is functioning effectively It is the control unit characterized by having an 
operational status directions means to give priority over the amount of the pollutant which outputs 
the torque corresponding to a demand and an internal combustion engine discharges, and to direct 
operational status with little fuel consumption to said internal combustion engine. 
[0019] Therefore, in invention of claim 3, while a fuel burns by driving an internal combustion 
engine, in case an exhaust air purification means purifies exhaust air, a fuel is consumed. When the 
exhaust air purification means is not functioning effectively, an internal combustion engine is 
operated in the condition that give priority over fuel consumption decreasing and the amount of the 
pollutant under exhaust air decreases. On the other hand, when the exhaust air purification means is 
functioning effectively, even if the amount of the pollutant which an internal combustion engine 
discharges may increase relatively, the operational status whose fuel consumption decreases is 
chosen and the directions which drive an internal combustion engine by the operational status are 
outputted. In that case, since an exhaust air purification means functions effectively and, as for a 
pollutant, is removed, the discharge of the pollutant from a car is reduced. Consequently, since the 
generating of a pollutant itself is controlled or a pollutant is removed by the exhaust air purification 
means, it can consider as the car which suited the severer emission requirement. 
[0020] furthermore, when said exhaust air purification means is not functioning effectively, said 
operational status directions means in claim 3 invention of claim 4 A ratio with the change rate of a 
pollutant makes the point on the line which connected the equal operating point a target operating 
point during the change rate of the fuel consumption in a direction and exhaust air which meet output 
lines, such as said internal combustion engine, and when said exhaust air purification means is 
functioning effectively The operating point set as the fuel quantity which said internal combustion 
engine consumes in order to perform the output demanded based on the operating point when the 
total fuel consumption adding the fuel quantity consumed with said exhaust air purification means 
serves as the minimum is made into a target operating point. It is the control unit characterized by 
including a means to direct said internal combustion engine's operational status. 
[0021] therefore, in invention of claim 4, the temperature of an exhaust air purification means is 
below activity temperature -- etc. « in the condition of not functioning effectively by things Since 
consumption of the fuel in an exhaust air purification means does not arise while it is difficult to 
remove a pollutant with an exhaust air purification means The point on the line which connected the 
operating point when the ratio of the fuel consumption change rate in the direction which meets 
output lines, such as an internal combustion engine, and the change rate of the pollutant generated 
with an internal combustion engine is equal is chosen as a target operating point. That is, an internal 
combustion engine is operated in the operating point when both the amounts of the pollutant 
generated with the consumption and the internal combustion engine of a fuel by burning with an 
internal combustion engine serve as the minimum. On the other hand, since a pollutant is removed 
with consumption of a fuel in an exhaust air purification means when the temperature of an exhaust 
air purification means is functioning effectively, the operating point set up based on the operating 
point when the total fuel consumption of the fuel consumption in an internal combustion engine and 
the fuel consumption in an exhaust air purification means serves as the minimum is set up as a target 
operating point. Consequently, it is not concerned with the activity and the inactive one of an exhaust 
air purification means, but both fuel consumption and the discharge from the car of a pollutant can 
be reduced. 

[0022] Invention of claim 5 an engine load and to a controllable internal combustion engine's output 
side The nonstep variable speed gear which can control said internal combustion engine's output 
rotational frequency is connected, and said internal combustion engine's operating point is set at said 
engine load and output rotational frequency. In the control unit of the car which controls said internal 
combustion engine's output rotational frequency by said nonstep variable speed gear so that an 
internal combustion engine is operated in the operating point The ratio of the change rate of the fuel 
consumption at the time of keeping said internal combustion engine's output constant, and changing 
operational status and the change rate of the yield of the predetermined pollutant under exhaust air A 
target operating-point setting means to set up the operating point which becomes equal about two or 
more outputs of said internal combustion engine as a target operating point, It is the control unit 
characterized by having an operation directions means to output operation directions so that said 
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internal combustion engine's operational status may turn into operational status in said target 
operating point about the output demanded. 

[0023] Therefore, the ratio of the change rate of the fuel consumption at the time of changing an 
internal combustion engine's load and rotational frequency, keeping an output constant and the 
change rate of the yield of the pollutant in an internal combustion engine is called for, and an internal 
combustion engine's operational status is controlled by invention of claim 5 so that the operating 
point when the ratio becomes equal about two or more outputs is set up as a target operating point 
and serves as operation in said target operating point about the output demanded. Consequently, the 
amount of pollutants discharged from fuel consumption and a car is reduced. 
[0024] moreover ~ and invention of claim 6 an engine load to a controllable internal combustion 
engine's output side The nonstep variable speed gear which can control said internal combustion 
engine's output rotational frequency is connected, and said internal combustion engine's operating 
point is set at said engine load and output rotational frequency. In the control unit of the car which 
controls said internal combustion engine's output rotational frequency by said nonstep variable speed 
gear so that an internal combustion engine is operated in the operating point Said internal 
combustion engine's output state in the state of the low-power output which becomes below the 
reference value that the yield of a predetermined pollutant defined beforehand A target operating- 
point setting means to set up the operating point of said internal combustion engine with which the 
amount of the predetermined pollutant under said exhaust air becomes almost fixed for every output 
as said target operating point, It is the control unit characterized by having an operation directions 
means to output operation directions so that said internal combustion engine's operational status may 
turn into operational status in said target operating point about the output demanded. 
[0025] Therefore, in invention of claim 6, when the internal combustion engine is being operated by 
low-power output (i.e., when the output demanded changes in the state of the low-power output 
which the yield of a predetermined pollutant becomes below a predetermined value), an operating 
point is set up so that it may become fixed, and operation of the internal combustion engine in the 
operating point is performed so that the yield of said pollutant may become the same as old. In that 
case, there are few degrees of aggravation of fuel consumption. Consequently, the discharge of a 
pollutant can perform good operation of fuel consumption few. 
[0026] 

[Embodiment of the Invention] This invention is explained based on an example below. It is the 
power plant which the target internal combustion engine burns fuels, such as a diesel power plant 
and a gasoline engine, in this invention, and outputs power, and he is the internal combustion engine 
which is carried in a car as an example and is mainly used as a source of power for transit. The 
example which used the diesel power plant (it is only hereafter described as an engine) 1 of a direct 
injection type for drawing 2 as a source of power of a car is shown typically. This engine 1 is an 
internal combustion engine of a format which injects a fuel directly into the interior of a gas column 
(cylinder), and in order to enable injection of the fuel in high pressure, it has the common rail-type 
electronically-controlled-gasoline-injection system 2. This electronically-controlled-gasoline- 
injection system 2 can use the thing of well-known structure. 

[0027] Moreover, as for the engine 1 shown in drawing 2 , it has, the supercharger 3, i.e., the 
turbocharger, of an exhaust gas turbine type. The intake manifold 8 is connected through' the 
ihtercooler 7 for the air induction pipe 6 which infixed the air cleaner 5 being connected to inhalation 
opening of the compressor 4, and lowering an intake-air temperature to the delivery of the 
compressor 4. 

[0028] Moreover, the exhaust manifold 9 currently opened for free passage by each cylinder is 
connected to the input of the turbine 10 in said turbocharger 3. Furthermore, the catalytic converter 
1 1 equipped with the exhaust air purification catalyst is connected to the tap hole in the turbine 10. 
The air-fuel ratio sensor 12 and the pressure sensor 13 which detects the pressure of the exhaust air 
which flows into a catalytic converter 1 1 are arranged at the upstream of this catalytic converter 1 1 . 
Furthermore, the thermo sensor 14 for detecting whenever [ catalyst temperature ] is formed. 
[0029] In addition, if an exhaust air purification catalyst is explained, at the example shown in 
drawing 2 , it is NOx here. The occlusion reduction type catalyst is used. This is NOx which is one 
of the pollutants under exhaust air in an oxidizing atmosphere. It has the function which carries out 
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occlusion, returns the nitrate nitrogen which is carrying out occlusion in reducing atmosphere, and is 
emitted as nitrogen gas in the form of nitrate nitrogen. Moreover, NOx Since active oxygen is 
produced at the time of occlusion and reduction, it has the function in which oxidize and the active 
oxygen and the oxygen under exhaust air remove the soot (PM) adhering to a front face. Therefore, it 
is necessary to change the ambient atmosphere of this exhaust air purification catalyst to an 
oxidizing atmosphere and reducing atmosphere for every predetermined time, and an air- fuel ratio is 
performed [ modification of such an ambient atmosphere ] for the Lean air-fuel ratio with 
superfluous air, and the amount of a fuel by switching to the rich air- fuel ratio increased relatively. 
In addition, in order to make a nitrogen object emit from an exhaust air purification catalyst, the 
control which makes an air- fuel ratio rich is temporary, is good, and has called "the rich spike" 
temporary rich-ization of such an air-fuel ratio. 

[0030] Furthermore, the engine 1 shown in drawing 2 is NOx under exhaust air. In order to decrease, 
exhaust gas recirculation is formed. That is, said exhaust manifold 9 and intake manifold 8 are 
connected through EGR valve 16 which performs control of activation and a halt of EGR cooler 1 5 
and recycling which cool the exhaust air which carries out recycling, and control which maintains 
the rate of recycling (EGR rate) uniformly. 

[0031] The nonstep variable speed gear (CVT) 17 is connected with the output side of this engine 1 . 
In short, this nonstep variable speed gear 17 is a change gear to which a change gear ratio can be 
changed continuously, and the belt type nonstep variable speed gear and the traction type (toroidal 
mold) nonstep variable speed gear are adopted. 

[0032] The electronic control (E-ECU) 18 for engines for controlling electrically the opening of the 
fuel oil consumption in the above-mentioned engine 1, its injection timing, activation and a halt of 
the recirculation of exhaust gas, and a throttle valve (not shown) etc. and the electronic control (T- 
ECU) 19 for change gears which controls a nonstep variable speed gear 17 are formed. These 
electronic controls 18 and 19 are constituted considering the microcomputer as a subject, and based 
on the amount of output requests expressed with accelerator opening etc., the vehicle speed, engine 
water temperature, the oil temperature of a nonstep variable speed gear 1 7, the detecting signal of 
each of said sensors 12, 13, and 14, etc., they are constituted so that throttle opening, fuel oil 
consumption (namely, engine load) or the change gear ratio (namely, engine speed) in a nonstep 
variable speed gear 1 7, etc. may be controlled. 

[0033] With the above-mentioned engine 1, a fuel is injected and burned inside each cylinder and the 
mechanical energy produced in connection with it is outputted as driving force. Therefore, the 
amount of the fuel consumed is controlled in the range which fills the amount of output requests by 
the small amount as much as possible, moreover, NOx produced with combustion of the fuel in a 
cylinder etc. — the nitrate nitrogen which occlusion of the contaminant is carried out with the catalyst 
in a catalytic converter 1 1 , and the amount of the fuel under exhaust air before saturating the amount 
of occlusion is increased, makes reducing atmosphere, and is carrying out occlusion to the catalyst is 
returned, and it is made to emit as nitrogen gas That is, for purification of exhaust air, the amount of 
supply of a fuel is increased and a fuel is consumed. Thus, if it puts in another way in order to purify 
exhaust air while consuming a fuel for the drive of an engine 1 , a fuel will be consumed in order to 
reduce the discharge from the car of an atmospheric pollutant. 

[0034] Therefore, the consumption of the fuel to the unit quantity of an output turns into total fuel 
consumption which doubled the consumption of the fuel for purifying the consumption for driving 
an engine 1, and exhaust air. The control device concerning this invention controls an engine 1 and a 
nonstep variable speed gear 1 7 so that that total fuel consumption serves as the minimum. The 
inhalation air content and/or fuel oil consumption of an engine 1 are more specifically controlled to 
become the torque according to the amount of output requests, and it controls to attain the output 
demanded with the minimum fuel consumption, the change gear ratio, i.e., the engine speed, of a 
nonstep variable speed gear 17. 

[0035] The operating point of the engine 1 with which the above-mentioned total fuel consumption 
serves as the minimum is the following, and is made and given. That is, the pollutant emitted from a 
car with exhaust air, for example, the effluent control value of NOx, defines transit mode by the 
vehicle speed, its duration, etc., and it is defined as a discharge at the time of making it run a car 
according to the transit mode. Therefore, it expresses with the following formula 1, said total fuel 
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consumption (g) F, i.e., the mode fuel consumption, in the transit mode. 
[Formula 1] 

F = Z ti* pi* si + tidi * sidi + k ( I ti* pi* ni + tidi * nidi - Nt ) 
jflXSU) MS K»>H9S NOx*tti* «01S 

[0036] Here, it is pi. The output (kW) of an engine 1, and ti Output pi under mode transit Duration 
(h), tidi The duration (h) of an idling, and si Output pi It rate[ of fuel consumption ]-SFC(s) (g/kWh). 
etc. — on an output line sidl The rate of fuel consumption in an idling condition (g/h), and ni Output 
pi etc. — NOx on an output line a discharge (g/kWh) — nidi NOx in an idling condition A discharge 
(g/h) and k are the need fuel quantity at the time of the rich spike the exhaust air purification catalyst 
was mentioned above for [ whose ] considering as reducing atmosphere, and NOx then returned. A 
ratio with an amount (rich spike fuel quantity / NOx amount), Nt Target NOx It is a discharge 
(predetermined NOx below a regulation value discharge). 

[0037] At the right-hand side of a formula 1, they are idling fuel consumption (tidi *sidl) and Idling 
NOx. A discharge (tidi *nidl) and target NOx Discharge Nt Since it is the constant value which is 
not related to a run state, a formula 1 is rewritten like the following formula 2. 

f Formula 2] 
: = Z ti*pi*si + k*Z ti*pi*ni + £ft 

= Z ti*pi*( si + k*ru ) + 3t» 

[0038] this formula 2 ~ setting pi the engine 1 carried in the car - responding — becoming settled 
— moreover, predetermined output pi The transit time ti NOx etc. - it is decided with the transit 
mode in which the effluent control value of a pollutant is defined. If a diagram shows an example in 
the transit mode, it will be as drawing 3 . therefore — in order to make mode fuel consumption 
consumption F into the minimum -- the right-hand side of a formula 2 -- it can set (si+k*ni) — what 
is necessary will be just to control the operating state of an engine 1 to become the minimum 
Namely, the rate of fuel consumption on the output line according to the output demanded etc. and 
NOx on the ******** What is necessary is to choose the operating point when the sum with the 
value which carried out the fuel conversion of the discharge serves as the minimum, and just to 
control a load and a rotational frequency to operate an engine 1 in the operating point. 
[0039] by the way — since the output of an engine 1 is the product of torque and an engine speed — 
etc. - an output line is expressed as shown in drawing 1 by making torque and an engine speed into 
a parameter. If the rate SFC of fuel consumption is repeatedly shown in this diagram, it will be as a 
thin continuous line. Moreover, an NOx discharge is as a broken line showing. In addition, rates SFC 
and NOx of fuel consumption The line (contour line) which connected the point used as the same 
value has shown both discharges, and they serve as a small value by the core side of each contour 
line. It is [ as opposed to / so that it may be known from this drawing 1 / the contour line of the rate 
SFC of fuel consumption ] NOx. It is NOx if the fuel consumption for obtaining a predetermined 
output is controlled, since a high line — a discharge is shown — is in a low torque side (low loading 
side). An yield increases and it is NOx. The fuel consumption required for removal increases. 
Namely, fiiel consumption and NOx A discharge has a contrary relation. 

[0040] Therefore, the aforementioned (si+k*ni) equivalent to the rate of total fuel consumption is 
expressed with the thick continuous line of drawing 1 . The line which connected the minimum value 
of the rate of total fuel consumption is NOx. It becomes the fewest optimal fuel consumption lines of 
fuel consumption in the condition that occlusion and reduction can be performed in need 10 minutes. 
In addition, since the controllable minimum engine speed of an engine speed is decided, the optimal 
fuel consumption line turns into a straight line with the minimum engine speed. 
[0041] The control unit concerning this invention controls an engine 1 and a nonstep variable speed 
gear 1 7 in a run state steady at least to drive an engine 1 in the optimal operating point which can be 
found as an intersection of an output line, such as corresponding to the amount of output requests 
expressed with accelerator opening etc., and the above-mentioned optimal fuel consumption line. 
The method of the control is the same as that of the control known except for the target engine speed 
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Net conventionally used the nonstep variable speed gear. The example is shown in drawing 4 . 
[0042] In drawing 4 , it is first based on the accelerator opening Acc and the vehicle speed V, and is 
the target driving force Fd. It asks (block Bl). The accelerator opening Acc is the control data which 
processed electrically the amount of treading in of an accelerator pedal (not shown), and was 
obtained, and is adopted here as a parameter which shows the demand of acceleration or moderation, 
i.e., the demand about driving force. Therefore, it is also employable as a parameter which replaces 
with the accelerator opening Acc the signal of the drive demand for the cruise control which 
maintains the vehicle speed uniformly. Moreover, the rotational frequency of other proper rotation 
members which are the same also about the vehicle speed and have the vehicle speed V and the 
relation of one to one can also be changed and adopted as the vehicle speed V. 

[0043] Target driving force Fd based on these accelerator opening Acc and vehicle speed V Decision 
is performed based on the map prepared beforehand. Specifically, they are the vehicle speed V and 
driving force Fd, using accelerator opening Acc as a parameter. Relation is beforehand defined as a 
map. In that case, it is driving force Fd so that the property of the target car may be reflected. It sets, 
And it is based on the map and is the target driving force Fd. It asks. 

[0044] Target driving force Fd called for with block Bl The target output P is called for based on the 
current vehicle speed V (block B-2). That is, the target output P is the target driving force Fd. It is a 
product with the vehicle speed V. 

[0045] In order to control a change gear ratio, the target engine speed Net corresponding to the target 
output P is called for (block B3). Since it is based on the optimal fuel consumption line and 
controlled by the stationary run state as mentioned above, the operational status in the time of 
reaching the target output P turns into operational status in the operating point on the optimal fuel 
consumption line. That is, when the target output P is reached, since an engine 1 is controlled by the 
condition based on the optimal fuel consumption line, the target engine speed Net is called for using 
the target engine-speed table (diagram) which defined the output and the engine speed based on the 
optimal fuel consumption line shown in drawing 1 . 

[0046] This target engine speed Net and detected actual engine speed Ne A change gear ratio is 
controlled so that it is based and a gear change control means serves as a target engine speed in a real 
engine speed (block B4). This gear change control means is the electronic control 19 for change 
gears specifically shown in drawing 2 mentioned above. 

[0047] The above-mentioned target output P and the current engine speed Ne in order to control an 
engine 1 on the other hand It is based and is the target engine torque To. It asks (block B5). This is 
the current engine speed Ne for example, about the target output P. It performs by carrying out 
division process. In addition, the formula shown in drawing 4 performs processing for arranging a 
unit. Therefore, engine speed Ne It can change and the angular velocity of the output shaft of an 
engine 1 can also be adopted. 

[0048] Thus, called-for target engine torque To An engine-torque control means controls an engine 1 
to become (block B6). The opening of fuel oil consumption or an electronic throttle valve (not 
shown) is controlled by the electronic control (E-ECU) 18 for engines specifically shown in drawing 
2 mentioned above. 

[0049] Thus, it is an operating point on the optimal fuel consumption line according to the amount of 
output requests, the operational status, i.e., the operating point, of an engine 1 set up by having 
controlled the output torque and the engine speed. Therefore, fuel consumption and NOx NOx which 
an engine 1 is operated in the condition that both discharges serve as the minimum, and is moreover 
a contaminant under exhaust air An amount can be reduced to desired value with said catalytic 
converter 1 1 . if it puts in another way — NOx etc. » about the pollutant under exhaust air, severe 
effluent control can be cleared and also fuel consumption can be made [ rather than ] good. 
[0050] The functional means of the block B3 in said drawing 4 which asks for the target engine 
speed Net according to the amount of output requests from the map based on the optimal fuel 
consumption line shown in drawing 1 mentioned above is equivalent to the optimal operating-point 
calculation means in invention of claim 1, and the functional means of the gear change control 
means of block B4 in drawing 4 and the engine-torque control means of block B6 is equivalent to the 
operation control means in invention of claim 1 . 

[0051] By the way, when [ so-called ] carrying out after treatment, in order for exhaust air of an 
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engine 1 to operate a catalytic converter 1 1 as expected with the above-mentioned catalytic converter 
1 1, it is necessary to maintain the temperature of the catalyst beyond activity temperature. And the 
temperature of a catalyst is gone up or maintained with the heat by the reaction produced with the 
heat and catalyst which exhaust air has. Therefore, when the temperature of the exhaust air produced 
from an engine 1 is low, the temperature of the catalyst in a catalytic converter 1 1 may fall. In that 
case, if the engine 1 is operated in the operating point on the optimal fuel consumption line shown in 
drawing 1 , the activity of an exhaust air purification catalyst may fall and the amount of the 
pollutant discharged from a car may increase. 

[0052] In order to avoid such un-arranging, in the field where an engine exhaust-gas temperature is 
low, it is set as the operating point from which it separated from the operating point on the optimal 
fuel consumption line which mentioned the operating point of an engine 1 above. Drawing 5 is a 
flow chart for explaining the example of control, and it is judged first whether it is the field where an 
engine exhaust gas temperature is low (step SI). The decision may be performed based on the 
temperature detected with the temperature sensor or cooling coolant temperature sensor formed in 
the exhaust system of an engine 1, or may be performed by presuming based on the hysteresis of 
loads, such as throttle opening or fuel oil consumption. 

[0053] When judged in the negative at this step SI, since the exhaust-gas temperature is not 
especially low, it is set as the operating point on the optimal fuel consumption line which shows the 
operating point of an engine 1 to drawing 1 as usual (step S2). That is, the change gear ratio of a 
nonstep variable speed gear 17 is controlled to become the engine speed which becomes settled 
based on this optimal fuel consumption line. 

[0054] On the other hand, when judged in the affirmative at step S 1 , it is set as a different operating 
point from the operating point on the optimal fuel consumption line which shows the operating point 
of an engine 1 to drawing 1 (step S3). As an example, an engine speed operates an engine 1 in the 
condition below the predetermined value defined beforehand in the operating point which shifted to 
the heavy load and low engine-speed side to the operating point on the optimal fuel consumption 
line. If the operating point is illustrated, it will be as the thick continuous line A of drawing 6 . 
[0055] By changing an operating point from the operating point on the optimal fuel consumption line 
at the operating point on a continuous line A, the exhaust-gas temperature from an engine 1 becomes 
high, consequently in response to exhaust air to heat, whenever [ catalyst floor temperature ] can 
become high, and an exhaust air purification catalyst can maintain the activity, or activity can be 
promoted. Since the fuel amount of supply (fuel oil consumption) is made especially to increase by 
the diesel power plant and it becomes operation in the field where an excess air factor is low, the rise 
effectiveness of an exhaust-gas temperature becomes high. Therefore, since the operation time in a 
condition with the dull activity of an exhaust air purification catalyst becomes short, even if it 
changes an operating point into a heavy load and low rotational frequency side, the amount as the 
whole pollutant discharged with exhaust air from a car can be lessened. 

[0056] Moreover, other examples which change an operating point are examples which operate an 
engine 1 in the operating point which shifted to the low loading and quantity engine-speed side to the 
operating point on the optimal fuel consumption line in the condition below the predetermined value 
which the engine speed defined beforehand. If the operating point is illustrated, it will be as the thick 
continuous line B of drawing 6 . 

[0057] It is NOx although fuel consumption falls by changing an operating point from the operating 
point on the optimal fuel consumption line at the operating point on a continuous line B. Since a 
discharge approaches the operating point used as the minimum, it is NOx in an exhaust air 
purification catalyst. NOx generated with an engine 1 even if the removal function is falling NOx 
discharged from a car after all since there are few amounts itself An amount can be lessened as a 
whole. 

[0058] in addition - although it becomes control with opposite control changed at the operating 
point on the continuous line A of drawing 6 and control changed at the operating point on a 
continuous line B - the rate of fuel consumption, and NOx A discharge property, the exhaust air 
temperature characteristic, and NOx since the properties of a purification catalyst etc. differ for every 
engine or car - every engine and every car - either - what is necessary is just to change an 
advantageous operating point Therefore, the functional means of step S3 shown in drawing 5 is 
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equivalent to the optimal operating-point modification means in invention of claim 2. 
[0059] The operating point on the optimal fuel consumption line shown in drawing 6 since a fuel is 
not consumed by the car which is not equipped with the catalytic converter 1 1 for purification of 
exhaust air when the catalytic converter 1 1 mentioned above is not functioning or is not necessarily 
fuel consumption and NOx. The operating point when a discharge becomes the optimal does not 
come, in that case, the rate SFC of fuel consumption - small — and NOx in an engine 1 etc. -- the 
yield of a contaminant chooses few operating points and controls an engine 1 . Hereafter, the example 
of control is explained. 

[0060] Output lines, such as an engine 1, the rate SFC of fuel consumption, and NOx If a diagram 
shows a discharge by making an output torque and an engine speed into a parameter, it will be as 
drawing 7 . Fuel consumption F and NOx when a car runs in predetermined transit mode on the other 
hand Discharge N is expressed with a formula 3. 
[Formula 3] 

<&»» 

F = Ifc*pi*sj +tidi*sidi 
N = I fc * p»* ni + tfdi * nidi 

[0061] then, target NOx in order to search for the combination from which a discharge is filled and 
fuel consumption F serves as the minimum (si and ni) ~ predetermined output pi about — si ni When 
relation is shown, it is as drawing 8 . namely, each ********._ meeting (dsi/dl) ~ it asks and asks 
for both ratio (dsi/dni) (namely, the rate rate of change of fuel consumption / NOx rate of change) 
(dni/dl). 

[0062] Predetermined operational status to NOx When decreasing a discharge and doubling with 
desired value, if (dsi/dni) moves the point on an output line, such as being the smallest, fuel 
consumption aggravation will serve as the minimum, target NOx [ repeat this idea on each ******** 
and ] if it thinks that a discharge is attained — predetermined NOx desired value — receiving — fuel 
consumption — the line which becomes the optimal becomes what connected the point that the value 
in each ******** (dsi/dni) was equal, this - drawing 7 ~ (- etc. - it is shown as dSFC/dNOx line). 
[0063] In addition, the situation is the same even if it takes into consideration the frequency in the 
mode of each output (ti *pi). that is, when the frequency in the mode of each output (ti *pi) is taken 
into consideration, it is shown in drawing 9 — as — a fuel consumption shaft and NOx it maps by 
frequency in the both directions of a shaft ..********.. fad consumption and NOx relation - an 
analog - it becomes a **. Therefore, the value of "fuel consumption rate of change / NOx rate of 
change" does not change. 

[0064] the above - (— etc. — or [ that the any serve as the optimal fuel consumption line by the 
ability drawing two or more dSFC/dNOx line) as shown in drawing 7 ] — NOx It changes with 
desired value, transit mode, and engines. Therefore, in actually controlling a car, it asks for the 
optimal fuel consumption line experimentally, and the electronic control 1 8 is made to memorize by 
making the data for example, into a map value, and it asks for a target engine speed with the block 
B3 shown in drawing 4 mentioned above using this. Moreover, the desired value which can respond 
is NOx. NOx in the optimal line (NOx on a grade output line line which connected the point that a 
discharge served as the minimum) A discharge serves as a minimum. 

[0065] Therefore, NOx generated with an engine 1 in the control device concerning this invention 
Consumption of a fuel can be made into the minimum, maintaining an amount to desired value, 
therefore, NOx generated with the engine 1 etc. - while it can consider as the car which fulfilled the 
regulation value about exhaust air even if it is the case where the removal means is not functioning 
effectively when it does not have removal means, such as a catalyst which removes a pollutant, or, 
the car excellent in fuel consumption can be obtained. 

[0066] The optimal fuel consumption line it is indicated to drawing 7 that mentioned above can be 
adopted when the catalytic converter 1 1 carried in the car is not functioning effectively, therefore, by 
the car equipped with the catalytic converter 1 1 It has both the continuous line A which changed the 
optimal ftiel consumption line or this which shows the optimal fuel consumption line shown in 
drawing 7 , and drawing 6 , and the fuel consumption line (actuation line) of a continuous line B. 
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These fuel consumption lines can be changed, for example, it can be used with said block B3, and an 
engine speed can be controlled by the case where it is not functioning as the case where the catalytic 
converter 1 1 which is an exhaust air purification means is functioning effectively, effectively, to the 
rotational frequency to which fuel consumption becomes good according to each situation. 
[0067] For example, as shown in drawing 10 , ****** before activity is first judged for a catalyst 
(step SI 1). This can be judged based on whenever [ catalyst temperature ] as an example. When 
whenever [ catalyst temperature ] is beyond activity temperature, and already has an active state and 
it is judged in the negative at step SI 1 , since purification of exhaust air by the catalyst is possible, 
the operating point of the engine 1 which becomes settled based on drawing 6 is set up (step SI 2). 
On the other hand, NOx generated with an engine 1 since exhaust air by the catalyst cannot be 
purified when it is judged in the affirmative at step SI 1 , since whenever [ catalyst temperature ] is 
under activity temperature and a catalyst is in the condition which does not show activity The 
operating point of the engine 1 which becomes settled based on drawing 7 is set up in order to give 
priority to reducing an amount (step SI 3). 

[0068] In that case, NOx which gives priority to over fuel consumption and which is generated with 
an engine 1 in the control which used the optimal fuel consumption line shown in drawing 7 It 
becomes the control which reduces an amount. Moreover, NOx generated with an engine 1 in the 
control which used each continuous lines A and B based on the optimal fuel consumption line or this 
which shows drawing 6 It becomes the control which priority is given [ control ] over an amount and 
reduces fuel consumption. Therefore, while using it, changing these optimal fuel consumption line or 
continuous lines A and B, the functional means of said block B3 which directs the operational status 
(specifically engine speed) of an engine 1 based on it, and B4, or the functional means of the above- 
mentioned steps SI 1 and S12 is equivalent to the operational status directions means in claim 3 and 
claim 4. 

[0069] Moreover, it controls by the car which is not equipped with exhaust air purification means, 
such as a catalytic converter 1 1, to operate an engine 1 in the operating point on the optimal fuel 
consumption line shown in above-mentioned drawing 7 . The control asks for a target engine speed 
with the block B3 mentioned above using the map based on the optimal fuel consumption line, and, 
specifically, is performed by controlling the change gear ratio of a nonstep variable speed gear 17 to 
attain the target engine speed. Therefore, the functional means of the block B3 constituted so that 
such control might be performed is equivalent to the target operating-point setting means in claim 5. 
[0070] By the way, as shown in drawing 7 , the minimum point of fuel consumption is in a heavy 
load side, and it is NOx to this. Since it is in a low loading side, the minimum point of a discharge is 
the predetermined target NOx. The operating point or the optimal fuel consumption line by which 
fuel consumption becomes the minimum to an amount will be located in the middle of these 
minimum points. And the optimal fuel consumption line or engine performance line which 
connected the point that the fuel consumption for every output served as the minimum is NOx in the 
field of low loading and a low rotational frequency, and the diagram which made the output torque 
and the rotational frequency the parameter when putting in another way. It is a low rotational 
frequency side from the minimum point of a discharge, and is NOx in the field by the side of a heavy 
load ( high torque side). NOx, — the discharge connected the equal point — It becomes the curve 
approximated to the line. Therefore, it sets to a part of this field [ at least ], and they are NOx 
[ operating point / of an engine 1 / target ]. It is good also as a point on the engine performance line 
set up along with the line. 

[0071] Thus, an example of the obtained engine performance line is shown in drawing 1 1 . Although 
the discharge of NOx does not increase when the target operating point of an engine 1 is set up on 
the engine performance line shown in this drawing 1 1 , fuel consumption will increase rather than 
the operating point on the optimal fuel consumption line of drawing 7 mentioned above. However, 
extent of aggravation of the fuel consumption is few, and hardly produces trouble practically. 
[0072] What is necessary is just to perform like the control in each example mentioned above, when 
controlling an engine 1 based on the engine performance line shown in this drawing 1 1 . Namely, 
what is necessary is to prepare the map of the target engine speed based on the engine performance 
line shown in drawing 1 1 , and just to ask for a target engine speed with the block B3 of said 
drawing 4 using this. Therefore, a functional means of said block B3 by which the engine 
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performance line of this drawing 1 1 was used is equivalent to the target operating-point setting 
means in claim 6, and the gear change control means of block B4 which controls a change gear ratio 
to become the target engine speed called for with that block B3 is equivalent to the operation 
directions means of claim 6. 

[0073] In addition, at the above-mentioned example, it is NOx. Although the example used as the 
pollutant under exhaust air was shown, this invention is not limited to each example mentioned 
above, and it is NOx. It is applicable also to the control unit which reduces the discharge of other 
matter of an except. Moreover, NOx, such as being shown in drawing 6 , drawing 7 , and drawing 
11 , although especially the above-mentioned example has not described Lines are other NOx, such 
as EGR. The characteristic ray at the time of performing reduction control is shown. Furthermore, it 
constituted from an above-mentioned example so that an air-fuel ratio might be reduced and a fuel 
might be supplied to the catalyst which is an exhaust air purification means, but it may change to 
this, and you may constitute so that a direct fuel may be added and it may supply during exhaust air 
at a catalyst. 
[0074] 

[Effect of the Invention] As explained above, according to invention of claim 1, the operating point 
of the internal combustion engine with which the total fuel consumption of the fuel with which 
combustion with an internal combustion engine and consumption with an exhaust air purification 
means were doubled serves as the minimum to the output demanded is called for. For example, the 
operating point when the total fuel consumption adding the fuel consumption which making it fall to 
a regulation value takes the fuel consumption at the time of operating said internal combustion 
engine between predetermined time and the predetermined pollutant under exhaust air discharged 
between the predetermined time serves as the minimum to the output demanded with a 
predetermined output is called for. And since the output rotational frequency of the internal 
combustion engine by changing an internal combustion engine's controlled variable and nonstep 
variable speed gears, such as the fuel amount of supply or an inhalation air content, is controlled to 
become operation in the operating point, by purifying exhaust air by the exhaust air purification 
means, the regulation value about severer exhaust air can be cleared, and aggravation of fuel 
consumption can be prevented to coincidence. 

[0075] Moreover, according to invention of claim 2, it adds to the effectiveness acquired by 
invention of claim 1 . Since an internal combustion engine's operating point is changed into a heavy 
load and low rotational frequency, or low loading and quantity rotational frequency side to the 
operating point when said total fuel consumption serves as the minimum according to the 
temperature of exhaust air For example, when an exhaust-gas temperature is low, the operating point 
by the side of a heavy load and a low rotational frequency is chosen, consequently the catalyst floor 
temperature of an exhaust air purification means becomes high, and the activity of an exhaust air 
purification means is maintained, or the activity can be promoted. Moreover, especially in a diesel 
power plant, since it becomes operation in the condition that an excess air factor is low, the 
effectiveness of raising an exhaust-gas temperature becomes high. When an exhaust-gas temperature 
is low, the operating point by the side of low loading and a quantity rotational frequency can be 
chosen, and operation to which the amount of the specific pollutant under exhaust air was reduced 
can be performed this and reversely in connection with it. 

[0076] Furthermore, when the exhaust air purification means is not functioning effectively according 
to invention of claim 3, When an internal combustion engine is operated in the condition that give 
priority over fuel consumption decreasing and the amount of the pollutant under exhaust air 
decreases and the exhaust air purification means is functioning effectively contrary to this Since an 
internal combustion engine is operated in the condition that fuel consumption decreases even if the 
amount of the pollutant which an internal combustion engine discharges may increase relatively 
While the amount of the pollutant under exhaust air is reducible, it can consider as the car which 
could make fuel consumption good, as a result suited the severer emission requirement. 
[0077] furthermore, according to invention of claim 4, in the condition that an exhaust air 
purification means does not function effectively The ratio of the fuel consumption change rate in the 
direction which meets output lines, such as an internal combustion engine, and the change rate of the 
pollutant generated with an internal combustion engine chooses the point on the line which 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 9/26/2006 



JP,2002-293172,A [DETAILED DESCRIPTION] 



Page 13 of 13 



connected the equal operating point as a target operating point, on the other hand, when an exhaust 
air purification means functions effectively Since the operating point set up based on the operating 
point when the total fuel consumption of the fuel consumption in an internal combustion engine and 
the fuel consumption in an exhaust air purification means serves as the minimum is set up as a target 
operating point It cannot be concerned with the activity and the inactive one of an exhaust air 
purification means, but both fuel consumption and the discharge from the car of a pollutant can be 
reduced. 

[0078] And the ratio of the change rate of the fuel consumption at the time of changing an internal 
combustion engine's load and rotational frequency according to invention of claim 5, keeping an 
output constant and the change rate of the yield of the pollutant in an internal combustion engine is 
called for. Since an internal combustion engine's operational status is controlled so that the operating 
point when the ratio becomes equal about two or more outputs is set up as a target operating point 
and serves as operation in said target operating point about the output demanded, both fuel 
consumption and the amount of pollutants discharged from a car can be reduced. 
[0079] moreover — and since according to invention of claim 6 an operating point is set up so that it 
may become fixed and an internal combustion engine is operated in the operating point so that the 
yield of said pollutant may become the same as old namely, when the internal combustion engine is 
being operated by low-power output (i.e., when the output demanded changes in the state of the low- 
power output which the yield of a predetermined pollutant becomes below a predetermined value), 
the discharge of a pollutant can perform good operation of fuel consumption few. 
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♦NOTICES * 

JPO and NCIPI are not responsible for any 
dama ges caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] The rate of fuel consumption and NOx on ******** It is the diagram showing an 
example of the optimal fuel consumption line which added together the fuel consumption 
corresponding to a discharge. 

[Drawing 2] It is drawing showing typically an example of the power network of a car which carried 
the target internal combustion engine by this invention. 
[Drawing 3] It is the diagram showing an example in transit mode. 

[Drawing 4] It is the block diagram showing the example of control which controls an engine engine 
speed and an engine engine torque according to an individual using a nonstep variable speed gear. 
[Drawing 5] It is a flow chart for explaining the example of control which changes an operating 
point based on an exhaust-gas temperature. 

[Drawing 6] It is the diagram showing the example of the optimal fuel consumption line (engine 
performance line) changed based on the exhaust-gas temperature. 

[Drawing 7] It is the diagram showing the example of the optimal fuel consumption line when not 
using an exhaust air purification catalyst. 

[Drawing 8] The rate si of fuel consumption which meets output lines, such as predetermined, and 
NOx Discharge ni, dsi / dl and dni / dl and dsi / dni It is the shown diagram. 
[Drawing 9] dsi/dni about a predetermined output It is the diagram showing the example mapped 
according to predetermined transit mode. 

[Drawing 10] It is a flow chart for explaining the example of control which changes an operating 
point before and behind the activity of an exhaust air purification catalyst. 

[Drawing 11] In a low-power output field, it is ** NOx. It is the diagram showing an example of the 
engine performance line made to approximate to a line. 
[Description of Notations] 

1 — Internal combustion engine 11— Catalytic converter 17 — Nonstep variable speed gear 18 — 
Electronic control for engines 19 — Electronic control for change gears 
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Sftrt>*. cftB. ^bSfflmfcfc^rgmi 3 ©^ 

«W©— OTft-SNOx *W»J»S3R©^-CSWlx. S 
40 7c^ffl*«:fcCiT. *©«»Lrc>S«iSttBaBR*a7c 

NOx ©K)lB$*iJ:c>'a7cB#f£:fStt^lR^iDS©'r. 
*©«141«R*jJ:a { SfSif©Bt3R«:J:-5r. ^B(c## 
uresis (pm) *»{tL.Ti»*r*«i6*«iA-c(r> 

5. Ufc3&»oTC©SBWMfclWll©»H**. Kfb#H 

^4 S5E#h^4 (c0f«B#ra?r 4 «csc<bs -a- 
0. c©ck^%#H«©^H^. s*8Jt*s«ua*ja: 
->^tki«!4©«*ffi*fW{c«M:S-j*fc y » ^SBUS 
ib 4 icW K> 2, C 4 iC £ <r> Htf f S <fc 5 5C ft r> "C l» 

so ftfc\ sfa^bttaei*6a3Ri»*ttias-s*)'t»«: 



C6) 



£M1±©-bwj: >; ? ?4t£ nj7«A^*j i«R b 
[0030] 5 02(c^-rx>^> 1 b. 

ON Ox ^®^-r^.fc«t)«:. gf#*?IIHI»B#RWe> 

9- 1 5fc«fc£f»«»©IS*T • ff±©*0»£S«ai 
* (EGR$) *— £(ctt^-T -5*0® ££ is C^t^EG 
R^u^l 6££/M,T\ iiufex + V-* h7--t-Jl' 

[0031] c©x>^> 1 ©m^ff.'j«:«t©^a« (c 

VT) 1 7d5iIiS?nr^.5 0 C©»©^il«l 7B. 
t*ot, b&M&gt&M-P h ? Vis 3^3% (ha 

[0032] ±ts©i>^> 1 tcfctt i>mnmsi&^ 

VfrWs' (H^T) ©watt£*£«£iKj{ciW®PT* 
/c*©i > ^>ffl«^-|IJSP^a ( E - E C U ) 1 8 £ , 

1 7 «ft ij® -r & ^mmmm^mmm < t - 20 

ECU) 1 9£**KW6ftT(,»*. Ctie.©*^*®* 
SI 8, 19», v^ODyf^-^^iUi 

■fe>1f- 12. 13, 1 4©1&ffi{I#&£'K:*-3t,vt\ 
fir) . &£l>ttft&£3«l (Tfcfofcx 

[0033] Jhia©x>s;> 1 t-b. g-^ y >^*©rtsi5 

tidl * Sidl + k ( 



F = 
;88»(g) 



It* pi* Si 
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^TiOiNOx &£'©^^it#Mgi3 1 1 

tcfcttsttafc-cRjasti. -e©®iss^«]-r-5«iu(c 

gMn*©jt*f4©fi£if*£tfT«^#B»£U M^tc 

fc*. m>g&xn«. ^a^ss!»H©*pi*»?.©fitma 
[0034] L/c*s-5TtB*©#fii«tc^-r-5j^*4©rS 

£&£. C©#SHJ§tc£&S$iJ®ggB. -tC^JWBSfWliR 
S#«:4> £ J: 5 (C x > 1 fc <fc CKtelS^iHl 1 7 

*£&&<!: 5K:x>s;> 1 ©»A2S«JtbJ:O t /Sfctt 

tmmmmzmwv. *o-e©5*snr(,»sa*** 
/h©jB»-catesr s «t 5 tcftt&g&ts 1 7 ©£&&■*-& 

[0 03 5 ] ±ia©^»j»<sffl5H«3&JftiI>£tt*i>S? 
>1©IK*», Jj[T©=fc^tC0T#x6ti-S. -r&fc 

ox©j»ma»iffiw. *a-^*©«tt^mitt £tc <£ -^t 

3-tffelS^©gfaiS£ Lr^6e>htl>5. Lfc^ot 
*©jtff*- FT©!frK^»&f4ffi»«-r&:fofc*- F 
(gr ) FB, TIB©5£ 1 -C^$fi-5 0 

[SCI ] 

I fc* pi* ni + tidi * nidi - Nt ) 



^frNOx 



USNOx 

mm*. 



[0036] CCT, pi Bx>S>> 1 (DiHt) ( k 

w> . ti K*-Kj£tf*©ffi*pi (oumma 

(h) . tidl BT-< K';>y©«3RB$|ffl (h) . si 
Bffi^pi OHtli*S±©if$SFC (g/kW 
h ) . s idl BT-( F 'J > *tt*-C©*B&r* ( g / 

h) . ni «a#pi ©^uj^±©nox mmm (e 

/kWh) . nidi itTA K <) >?«ONOx 
S(g/h). kttSF«^-fbWa*jl7c»Hafr4yt 
*©iil/c f B#©-#gj&f4££-?-©B$g 

tcT^NOx *£©ib^ ( 'J y?^-{«4i/NO 
x S) . NtttggNOx SFW« («iMffl«T©m3e© 

nox mmm.) 

[ 0 0 3 7 ] i ©«a-c. T -f f >y«*«H«i 
(tidl * sidl ) isJzVTA FU>* r NOx Sfttlg 
(tidl *nidl ) ^f^O'CCgtlNOx PfcbSNt tt^ 



frtt«KcM«lyJ5cc»— JgiB-C**3j>6. 5^ 1 B. TIB© 
S52©«fc^tC»*|ft^e)n4. 
[SC2 ] 

F = Z t*pi*si + k*Z ti*pi*ni + £Sfc 
40 = Z ti* pi* ( a + k * ni ) + 

[0 0 3 8 ] C©SC2tC*jts-C. pi «SW(Cjg^3tl 

-ct,>&i>y> lecisorje* *3tBfje©w*pi 

■C©*«fiFlHti BNOx &£©ftfttt)t©$tH£IMtt 
*^*-C(,>4^f*- FtCjCoTSl**. ^-©^tf*- 
F©— WZUm-Cjf;-&lZ. 03©£*5DT*>^ <> Ufc*s 

«2«:*5^€» (si +k*ni ) ifi&'pL tjiZJ: ^ (ex 

>s^> 1 ©«jfmi e ^tu®-rnBcfc^c itcft*. r^c 
50 B*3tir(,>*tt^tcj£i;A:*a*«a±-c©jllR« 



XL 

[0 0 3 9 ] <hC3T\ x>^> 1 OtU^B hJl-£4[5] 

£«cigoia4tt*j5**iA,/c* («**) -cinUT* 
o. -5-n-en<D^s^©^c#]r-/h$ti(iii^^ 0 c© 
01#>6*ue>*i£J:9«:. «M*S F C©ast?ftSK:*tl, 
TNOx gEffiS^TTW^ffi h;U*fflJ (fiftBrflW) 
jc*Sj&> 6 . iffi£©W;&*»*fc»©«M^»*»lW 

■r*i. nox ©»£«#%* u nox ©i4©fc* 
[0040] Uc*^t, -^#MS^{cta^t--5»Suia© 

(si + k*ni ) «. 0 l©*t^^r'^Sti5o * 
©£»«**©^ffi*^ft:i»#. NOx©9llii 

^tefc*HSMK**fc«>6ft"c^.s©T\ sa^e^ 

[0 04 1 ] C©fSBJ(c^£iiHJffiJj|g«. 2l>«C< tt>M 

©3fc£4 Lr**4«ajlfe*rx>y> 1 fcigS&T-S 
©WSP©tt#tt. Bt«x>i/>(5]K^Net^l^C^T. S&S 

[0 0 4 2 ] 04(C*j<,>T. ^feT. T*-te;VPfj£Acc*J 

3ou (H^-s-r) ©»#j&*«*w»w«:8kHLT»e> 

sn-cvs. l- -5 t$24-S(c,ffif t s ? A - x 
3> h P-;u©/cist>©fEKiS*©ff-^*Ti'-fe^5SSA 

&C * £tife©jga©@teg|#t©[Hf£$[£ V KSx T u 

[0 04 3 ] cn6©r^-fe;i-ggSAccimav<!:icB 
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s^-r^xt^ocfgsb^Fd ^*^,„ -eu-c-e©^?- 

[ 0 0 4 4 ] :/ci -j 5 B 1 -C*©6*ifc@*il§iW3F d 
Fd ifaViOit^S. 

[o 04 5 ] mmtzfflws-ztcibic. ^©sna^p 
i 7 b 3 ) . mraL//c<fc 5 (cjEffietntiB-cB. 
■c©aiE«a8««ai«<awa±©iiejsr ©aKtt» 4 & 

«. *ba«m«fC»-3<tt»K:Wffli3ti4*6>. g«x 
[0 04 6 ] C©B«x>2*>@1@ttNet4*tttiS*lfc 

20 aj±£3Hj®-r-s (^^B4). c©^aww#ia 

tt. *f*Wtc}imra? u tell 2 tcjjVr&jlffifflttTfflnKK 
gl 9-C**. 

[0 04 7 ] — ^, x>>=> 1 <&iWaiT4fc«>K\ ±12 

©@«ffi^p<t^a©x>iP>[pif5^rNe icca-^r 

fttt, W*tfS«ffl#P*3(ffi©x>iP>l||HRNe r 

Sdos-r^citc.to »t ^n^o ^4tc^rs; 

tt. i|lfii^l»jL*fc»©tea**JCtt-3A:*>©-C**. 
L/t*i-5rx>i?>B|gKNe tc^rx>*^> 1 ©ffl 

30 *«©ftaa<&sffl-rscitr#s. 

[0 04 8] C©Jr-5«:Lr^©6nfcS«x>i?> h 
fc0 2tc^-rx>^>^^*lj^g (E-ECU) 1 
[0 04 9] C©J:5Kffl^h^i'4gHE»43&siWfflI3 

to^aiastt. tH^S3j?stcfoD/c«a«^±©ae 

40 1/fc^oTiBiNOx (DgMli*5*K* 

ii>4^4^r*x>^> 1 *iaiK$n. l/*»t>SfSW© 

^»Hr*4NOx ©»*«rie«s«3 i i (c 

«. NOx a4*©3»»4»©}9Sft««fClwr*J:»)KH,> 

gfa^j^^ , ;r--r4c4^-c#4'5xfc > j^g^^ 

» % 4>© 4 -T 4 C 4 -S. 

[0050] ±i£utcm i tc^-rsaj^s^K:»'?< v 

^«D4B«ia04 (Cfc^^^n 9 ^ B 3 ©^W^K* 3 , 

so it *m i ©awtctew 4«aaiE*»ui^KKt@^ l . 
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mm i ©f^tefcwaa&^sj^gKtB^-ra. 

[0 05 1 ] tC*>X\ x>^> \<D®%.Z±M<Dfim 

4Sl£«:«t4J»"C±#feO<»fil«FSft*. Ltctf-oX 
x>s/> 12»6£C £gf«©iSK#igl>«£«:». M9£ id 
1 1 CCJSW4J|J8«©ffla3&i(STr*Bl«fett*« 
*©»^. H 1 K*-r*iS«»aLh©jllE^-Cx 

[0 05 2 ] CCDJr^^fU^^HM-r-Sfcs&fC. x> 
■5. 05ti^©»mi&^Tr&fc*©7n-?*-- h 

Ksns (^f-^s i) . -e©*iJBf«. ^'Jx«x>^ 

> 1 ©gfSUfcRJCRttfcflfi-fe U < B^iPTKS-fe 

<> *5wjxa 9 h;wpag&si>«M*4«**fi&£'© 

[0 05 3 ] CCO^t- '-jV'S \ TSSWK*lJBf 3 n/cti 

x>^> i ©ates*ei i K^-r«ajBaraLh©JME^ 
icws.? z Uf ^S2). -r % c ©S5nm« 

tcS-^i >t£S^x>y> HKSS i & & J; 5 30 
[0 0 54] cntC^tUT^f- » 7*S 1 -C*3£W«:*IJK 

s*ifc»£Ktt. x>^> i©af£.££. muc^-rm 

^•S3).-flilt, x>y>@K»#^«>5e«>fc: 
&rSfii«T©^^T- « . «aWKK«ll:©ai£j6«c*f L T 

zm>. *<wn&s%ia^rnK. H6©;ki,»3S»A© 
[0 0 5 5] m^*wa&m&m±<Dmn&frh$m a 40 

±©ae*tC^M-TSCiK:cfc»5 ! x>i?>1^6©gf 
-fe';Ux>iP>-c». j&*4«*SS (flSfttttta) *«W)DS 

■»*rs»ji3«*©<s^««t?©aiEi fcs©t\ 
^#ffip&tf$§-c©afgB#ra*iJ§< &■&©•?. a«s.£ 

»£#CCjftHi3ft*«B&*©£tt£l,T©**2i>tt< 50 
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-r£c£#-c-££. 

[0056] $/c. ag.££^JEf £ffe©09«. x>ix 

m±<Dmu^KMLxf&Mm • jsmamicrtitcmnk 
,c5r-x>i;> i zmt2MZ>m-e$>z>, -e©afe^0 
stna. 06©*^^B©i*so-c*a„ 
[0057] ats.**«a*?mi^±©aig.^*^^B 

©. nox gfj±ifi*s^i^?>ae.'*tci5-5<©-c, p 
m.mmmx(DNOx ^wiTurmfe, x 

>t» 1 T^tSNOx laft^iSlXDt, is^. 

[0 0 5 8 ] H6©KB»A±©aiEjS«:^H-r« 
W8P<fc. H«B±©a&£«aME-j-SIWffll£tt. JEtt© 

•Witt**. tiWNOx sfa«H4. mnmm 

fit NOx WHttK©ttKft£IS. x>y>*^>(,i«^ 

MCitc^-rn3&^*ijA«cafe*©^H**j c &*.«<*: 

Uc*5-3ti5(cStX7--;7'S3 ©fiMStof® 

igjjas 2 ©»wtc*jw *ftaass.^H#a«:tas 

[005 9] lai/teWKa^-f 1 i #smBts?i> 
Writ SSa©»^t©fc»ccjasisf*^»LJttc»©T. 
NOx SPtH«*JKBtasaigj4iK:ttitt6at». ■€•©*» 
tt ^©^^©^S^^t^MK^^jltRL/r x > 

[0 0 6 0 ] x>-^> 1 ©«U*«*J .tafjBJI^S f c 

j&ecxjcNOx gffcbs*> m^; h^^ix>^>iHiiE^; 

a. m^©^f*- F"C*Pl3Weff U/dS^©j8* 
ffiMFiNOx SFWMNitt. 5£3-C3*3ft*. 
[^3] 

©»a 

F = It* pi* Si +tidl*Sidl 
N = Zti*pi*ni +tidl*nidl 

[006 i ] -ec-c, B*&-rsNOx #a«*«te 

*»o«S*4flWWF3&««^i«c4 (si , ni ) ©iifl 
^^^fe-B/'cfetC. ^©W^Jpi oc-ot,^r©s 
i ini £©I»&£/Trr i . i80ifcDr*4. -T«c 
S^W^tCfSo-r (dsi/dl) i (dni 
/dl)i4*». S§Otb(dsi /dni ) (T& 

[0 0 6 2 ] Brje©ai£tt«a»fcNOx gftU»*^3 
•ttrg«ffi(c^^-t±^JS^. (d si /dni ) 
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^4><»:fts. co)i%z_z&mmt)®±-ciskK)mu?:. m 

titiNOx iEHMMt5i#An«, £t^©N 
Ox saffiCCft £%*lftt;i:. ««EB^fll(C 

fcW-S (dsi/dni ) ©iBA J ^l/lv£ ; &*SA,/<:4>© 
ift-5,, CM> 0 7K (HdSFC/dNOxS) t 

[006 3] ftfc. StB*©^- KrtSK ( t i *pi 

*- Krt«IK < t i *pi > £#J§iG/c*§^. S9tc^ 10 
rj:5tc. «3M*bJ:cfN0x ttcDjai^FSKcjaa^ ^ 
flt-T-SCttcteO. KfiNOx £©Hfi&Bfflfc0£K£ 

tt*. ofcA^r rjeaee<w/NOx s&t*j ©<»« 

[0 06 4] ±15© (fdSFC/dNOxg) »§7 

immitt&Mz. nox laftfc^wjfefT*- Ffte> 

O'iC X > >{C <fc o T^ft 5„ 1^ tcifi -3 THr^fC^M© 

-r 9 * b 3 x-mrn vr g«x >y >isng&<&3j&{> 
•5„ sfc. NOx*awa<«ia^ 

SK'ONOx gtoJfi#S^<ift&.££^/ci?§) "C© 
NOx SPtUaWTTHiSc*. 
[0 0 6 5] L.fc#r>rc©«wtc«siWffli§Brctt. 
x>i?> 1 r|6*-rSNOx ©*&B«fifi«:iMB#l,-r? 
o. jHM4©?HM*fti!>«:'r-5c:iA»'C*S. -£©/c 
£>» x>i/> 1 Ti4LfcNOx &i'0^fel*ii 
T*J^ft£©Bft**S*fltt."C(,»ftl»«te. fcSUB 30 

*©l»*#ia3^3(W»«c«l6urc»tti>ti^t?*-arfe. 
mmcM-rzMfflmzmtc ifcfiits c 3 

injure. j»»K:«tifc«Pi*ssci*J-c**. 
[0 0 6 6] ±ai/3t<fc^tCBI7K:^-r«a[«B«i»». 

£B6tc^r*jMR»Kfct,< BCftfcSOSl/fc^SKA 
4B<fctf5l|SlB©«3M* (fftfttt) £©Pi:fr*«;l. 
HKt#ST*Sl!B«3>^'-5f l i*»wsaitc«tt6urt> 40 

«*W>3SA-cmt*flfiB^D ^B3ffffll, x> 

[0067] m*.am 1 0 cc^-r «fc 9 k. str. auras 
«ttffr»s«»«»mr3ns u?^s id. cn 

««aK#?ittiaistt±'c* -?TgE(cr§i*fe#y?g£ ft 
■^t^ac £«c«fc ;/s 1 lT'SS^jccfijBf^n 
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Ut-^s i2)„ cntc*fur. %mu&&imiU 

g*$5T- & -Cli^*sr§tt4in $ ft t >tfl»T* S fcaixc 
x^-^'S 1 1 -C#SW{c«?nfciS^{cB. 
JrSgfao^fb^fccftxfti^cDr-. x>i>> l r-^£ 

•tsnox »£«t£t ££fi$fe-r . 07&c« 

7'S 1 3 ) „ 

[0068] -£©»£. @ 7 cc^-r«a«s»ai*ttffli/ 

Ox ©*&ffi3£S-t*£«R9<tfc4. H6«:in-r* 
jfflB»»tO<BCntcSr3<SI6»A. B&ttffiOfc 
WSPTB. X>i?> 1 TMTSNOx ©fitCffi^LT 

«3M8fcL.<B*KA. B*«J0»il'Cttffl-r*i4*> 

(c^n{ci-3^tx>y> i ©iKtti (JiftnwtcBH 

SESx") *Jg^-r*S?fB^O ^B3, B 4 ©«^W^S 
*Sl»B±S©^f - SI 2©«ffiW#K 

**. 3 te cfc CfN*^ 4 tcfcB 3 jH&RSSJSijvma 

[0 06 9] gfc, £ 1 1 ft £*©gf»»ffc 

#a*«Ar^ftt>*PirB. ±iB©B7fC7jvr«ili*R 

*©MffllB. *ftW(c«. -€-©«a«S»iW«:SrJ< 

itcmtmmm 1 7 co^mt^nmt zctic^vmfz 

Ifc^oT, COJ^ftfiJfflJSrfeCftoJr^cfi 
fiSUfc^P d» B 3 ©«*gfi«^!aa*. ff*3I5 tc*5B* 

[0 07 0 ] tc^T, 07{c^-r«fc^«:. M»©ffi/h 
*b. Kfi^fffi'jtc* 0 , cnicjti/tNOx ©SftHa© 
ffi/j^tt{Sfiwi««c*4©-c. ^©a^NOx mm 

l/T «»^«^(cft *iH6* 1 0 < SfSlf^t*. c 

^^©©^©^raKcfirg-r-scitcfts,, -eL/-r. ■& 
a*c:4©«»3^d>ifts**^/c«a«ai«afe c 

TtiBtU^ hJl/f 4@(BRi*^^y-*i L-A:«ia«: 
feWSNOx gfmfi©&J\*J; 0 (S@IB»ffJ-C*»-ojSii 
wffl'J (WhJbfffll) ©««TB. NOx 9ftaS*5^L-t,> 
)S*IS^NOx ^{CififKLfcft^ift^. Lfc*So 
-CZ<Dffi.t$X<D'pt£ < t gP(C*JC»rB. x>i?> 1 
©B^aSE**. fNOx «|{C?&org33EL,/cx>^> 

[0071] c©«fc^«cbr»e>nAix>y>fiatb«i© 
—^^01 c©li 1 (cstx>i>> 

ox©srffis^tfjjn-rsciBft(,^©©> pia?L/ca 

7 ©S®jK®»±©aiK*J: *) i>im^>m -K? 2, ctic 
ftS„ b^0ft*s6. *©«S*©»ft©8]S»fil*>-C* 
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[0072] com i i «CTF-rx>i?>fptii^«:a-^ti 
-s^ti5iei(c»f-rntf ct^o ?t£fr%m i i «t^-r 

x>^>[g]Kifc£:*&ft(iJ:(,:> 0 Uc*StCOil 1 
<Dx>^>fpfij^fijfflLfcf?)fa^a v i> B 3 ©in b6b\J 
#K#. »3jaai6«:*jW*B«jl(E*K3g*l8«:fflS 

i % «t o (c%aut«Mnr 4 ^ a ? * b 4 ©^jI3hj@ 
111*51 e ©aKS^stcffisrs. 

[0 07 3 ] ft*>\ ±I3CD^-C«. NOx £#E»tf©j^ 
SSftStt Ufc^l^LfcAS. c©»PJtt±»l/fc£JW|£ 
WcKS 3 ftft 1,>©-C& oT. N Ox tm©ffe©$3jt<D 

"pmi. 0 1 HC^ffNOx 0». EGRfti'Cfto 
NOx <g «iM0P * JHt l> fc«£©*H4<§* 5* I . 

s^tc. ±K©n«ttW-ctt. s*Rjt*<aT3-arsf«» 20 

[0074] 

[|PJ©$J*] ettKMlfeJ: 5 CC. BftftH 1 ©ffcipjK: 

s nr 0 » s tttt *c*f o x Wc'P t ft e>n 

©«*4«i&** * 1 » » a ft zoysmm. t mm. 

® 3 n a ©r. b*s«: <fc o r gf&bWMi: s n z, 
c ticj: 0 , J: 9*^l»#«K:WTS«W*** 7- 
T £ C i WC* . $ fcRB$fcj»K©]B{t*l*.lhT 5Ci 
&Xi*2>. 40 

[0075] fs*^2©#6wc«fcn«. imm 1 
EiRKflstcSEM-r*©-?. gffuas^ffic^^- 

tew. mfffi- <HiK»ffl©aE.££aBRU *©*S 
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*3-es3&*#i*< ft*, cttttiEWfcSfcuafltasffi 

[0 076] 3 e>cc. Itftfl 3©ft9i«:j:4-itf. 8Kl» 
fl*l^*itt«:«»LTt»*ci,»JJte. mmifi4>to< ft* 

C £ K®5fc 0Tgf»*©»Jft!eW©Jt*JiJ>!5c < tt*tt« 

ft< tt*wrrt««Bi*aiKr*©"c. sta4>©^ife 

«K©«*HU«T**tB«F«:. j»»*a»ftfe©4-r 

s c £ #r # . oiitBiOin, >sp fe«uM«c ia^ o it 

[ 0 0 7 7 ] <E>te, »SWS4©IM8«:J:ntf. P 
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